ABSTRACT purpose. To review medium-term results of 49 consecutive patients who underwent Oxford phase-3 medial unicompartmental knee arthroplasty by a single surgeon. Methods. Records of 28 women (mean age, 71 years) and 21 men (mean age, 68 years) who underwent minimally invasive Oxford phase-3 medial unicompartmental knee arthroplasty by a single surgeon were retrospectively reviewed. The Oxford knee score and visual analogue scale (VAS) scores for pain and satisfaction were assessed at the latest follow-up by an independent observer, as were postoperative radiographs for implant position, osteoarthritic changes in the non-replaced compartments, and radiolucent lines of >2 mm or implant subsidence. The survival rate was calculated using Kaplan-Meier survival analysis. Patient demographics, postoperative alignment (varus/ valgus), Oxford knee scores, and the progression of osteoarthritis in the other compartments were included in a multiple logistic regression (MLR) analysis to identify significant factors affecting the probability of being satisfied (VAS scores for satisfaction of ≤2). results. The mean follow-up duration was 7.2 years. 
No patient was lost to follow-up. Two patients with no knee symptoms died (unrelated to surgery) before the 5-year follow-up. The cumulative survival rate at the 9-year follow-up was 91.2% (95% confidence interval, 87.6-94.5%). There were 4 early failures (before 4 years). One patient early in the series developed avascular necrosis of the lateral femoral condyle with an over-corrected tibiofemoral valgus of 12º at 8 months; the other 3 complained of anterior knee pain, without signs of osteoarthritis. All 4 patients underwent revision with total knee arthroplasty. There were 43 patients with more than 5 years of follow-up and without revision of the prosthesis. Patients who were not satisfied (n=6) were more likely to be <65 years old (n=4, adjusted odds ratio [OR], 3.1; MLR p=0.002) and male (n=4; adjusted OR, 2.3; MLR p=0.02). Six of the 43 patients had lucent lines on radiographs, all of which were partial and under the tibial component. Progression of the arthritis in the patellofemoral and/or lateral compartments was worse in 5 patients. conclusion. Careful patient selection and good surgical technique contributed to good outcome. Younger male patients should be counselled regarding the higher chance of limited satisfaction.
introduction
The Oxford unicompartmental knee arthroplasty 1, 2 for osteoarthritis of the medial compartment has achieved survival rates of 94% to 100% after 10 years 3-5 and 95% after 15 years. 6 However, other studies did not report such good survivorship. [7] [8] [9] If failure occurs, it tends to occur early secondary to technical error. 10 Its use declined during the 1990s, because of the higher failure rate, compared with total knee arthroplasty (TKA).
11
The minimally invasive Oxford phase-3 unicompartmental knee arthroplasty with an increased range of sizes was introduced in 1998. 12 Compared with TKA, its benefits include bone preservation, lower blood loss, decreased postoperative pain, maintaining normal knee kinematics, earlier discharge, and faster rehabilitation. [13] [14] [15] It achieved good-to-excellent results and a 10-year survivorship of 96%, 16 although some centres have not achieved such good survival rates. 17, 18 One study reported an 85% survival at 5 years. 8 This minimally invasive technique may result in a higher rate of technical errors and early failures. 17 Hospitals with low volumes (of unicompartmental knee arthroplasty) have a higher failure rate than those with high volumes. 19, 20 We reviewed mediumterm results of 49 consecutive patients who underwent Oxford phase-3 medial unicompartmental knee arthroplasty by a single surgeon.
Materials and Methods
Records of 28 women (mean age, 71 years) and 21 men (mean age, 68 years) who underwent minimally invasive Oxford phase-3 medial unicompartmental knee arthroplasty between 2001 and 2005 by a single surgeon were retrospectively reviewed.
Indications for surgery were medial compartment osteoarthritis or avascular necrosis (AVN). 21, 22 All patients had osteoarthritis with full thickness cartilage loss and bone eburnation in the medial compartment, with an intact and functioning anterior cruciate ligament. Any varus deformity was correctable at 20º flexion to ensure that the medial collateral ligament was functionally normal. There were no cartilage deficits in the lateral compartment. Age, weight, or the presence of patellofemoral arthritis were not contraindications to surgery. 8 An incision was made from the medial pole of the patella to the medial aspect of the tibial tuberosity. 23 All implants were balanced in extension and flexion, and checked to ensure that there was no impingement upon the bearing throughout a full range of movement. Full weight bearing was allowed postoperatively. Thromboprophylaxsis (enoxaparin or high dose aspirin [150 mg] and graduated compression stockings) was given for 6 weeks. 24 Patients were followed up at 6 weeks, 6 months, and then yearly thereafter by the same surgeon. Their Oxford knee score 25 and visual analogue scale (VAS) scores for pain and satisfaction 26 were assessed at the latest follow-up by an independent observer, as were the first postoperative radiographs for implant position and the latest radiographs for osteoarthritic changes in the non-replaced compartments using the Ahlback classification, 27 and for radiolucent lines of >2 mm or implant subsidence.
Failure was defined as revision of the prosthesis, and the survival rate was calculated using KaplanMeier survival analysis. Patient demographics, postoperative alignment (varus/valgus), Oxford knee scores, and the progression of osteoarthritis in the other compartments were included in the multiple logistic regression (MLR) analysis to identify significant factors affecting the probability of being satisfied (VAS scores for satisfaction of ≤2). Odds ratios (OR) were adjusted for confounding variables.
results
The mean follow-up duration was 7.2 years. No patient was lost to follow-up. Two patients with no knee symptoms died (unrelated to surgery) before the 5-year follow-up. The mean postoperative tibiofemoral angle was 5.6º±3.2º. The cumulative
Figure
Survival curve with revision as the end point. At the latest follow-up (mean, 7.2 years), there were 43 patients with >5 years of follow-up and without revision of the prosthesis (Table 2) . Patients who were not satisfied (n=6) were more likely to be <65 years old (n=4; adjusted OR, 3.1; MLR p=0.002) and male (n=4; adjusted OR, 2.3; MLR p=0.02). Postoperative alignment, Oxford knee scores or progression of osteoarthritis in other compartments did not significantly differ between the satisfied and not satisfied groups (MLR p>0.4).
Six of the 43 patients had lucent lines on radiographs, all of which were partial and under the tibial component. No patient had progression of the lucent lines or subsidence of components. Progression of the arthritis was possibly worse in the patellofemoral compartment in 2 patients and the lateral compartment in one patient, and definitely worse in the lateral compartment in 2 patients.
discussion
In our study, 3 of the 4 revisions were due to unexplained persistent symptomatic knee pain, which may have gone on to resolve in the second postoperative year. 28 Nonetheless, unnecessary early revision before year 2 may result in higher early revision rates. 8 In one study, only 6 of 1000 minimally invasive Oxford knees were revised for unexplained pain. 16 Results for 3 of the 6 knees were poor. Thus, it is important to identify the mechanical problem before revision is undertaken. 16 Over correction of valgus alignment is associated with progression of osteoarthritis in the lateral compartment, 13, [29] [30] [31] which may have contributed to the development of AVN in our series.
Our medium-term survival rate of 91.2% was similar to that of other series, 17, 18 but was lower than the rate of 97.3% at 7 years 12 and 96% at 10 years 16 in the centre that developed the technique and implants. One study reported a 5-year survival rate of just 84.7% in 437 knees. 8 Patients aged <60 years had 2.2-fold increased risk of revision than those who were older. 8 Younger age was a predictor of failure; the mean age of their cohort was 60 years. Studies reporting superior survival rates had older cohorts. [16] [17] [18] In our study, satisfaction was predicted by gender and age, which were independent of Oxford knee and pain scores. This may be related to patient expectations, as younger patients and males may expect greater improvement of function than the prosthesis can offer. 32 This may explain why patients aged <60 years had a higher revision rate, as surgeons felt more compelled to perform revision TKAs to Table 2 Outcome scores for 43 patients with >5 years of follow-up and without revision of the prosthesis fulfil their expectations. 8 In our study, 14% of the patients were noted to have lucent lines, which were all non-progressive, partial, and under the tibial component, which was comparable to a study reporting such lines in 21% of their cases at 5 years. 18 These rates were lower than the 70% (60% were partial and 40% were complete) reported in the centre that developed the surgery. 12 These lucent lines seem to be clinically irrelavent. 33, 34 The use of pulse lavage may have contributed to the reduced rate of lucent line appearance in our and another study. 33 Careful patient selection and good surgical technique contributed to good outcome for minimally invasive Oxford phase-3 unicompartmental knee arthroplasty. Younger male patients should be counselled regarding their higher chance of limited satisfaction.
